The cerebellum plays a key role not only in motor function but also in affect and cognition.
functions and affect; Schmahmann, 2000) , and sensorimotor cortices (sensorimotor integration; Schmahmann, 2004) . Here, a two-stage feedforward and feedback system between the cerebellar and cortical areas has been identified. The first feedforward system originates in the cerebellum and passes through the deep cerebellar nuclei, projecting to the thalamus on route to cortical regions. A second backward system originates in the cortex and projects to the cerebellum through the pons (Stoodley & Schmahmann, 2010) .
Interestingly, the cerebellum has been subdivided into functionally defined topographic subdivisions (Schmahmann, 2000; Schutter, 2013; Stoodley & Schmahmann, 2009 . The anterior lobe (lobules I-V) is considered the "sensorimotor cerebellum" and contains a somatotopic representation of the body, with a secondary representation in lobule VIII-IX (posterior lobe). The anterior lobe is dedicated to sensorimotor coordination and motor control functions and is functionally connected with sensorimotor cortices. Finally, lobules VI and VII (Crus I and II) in the posterior lobe are devoted to cognitive functions, including working memory, language, visuo-spatial, and executive functions.
Together, these lobules are functionally connected to association cortices (prefrontal, posterior parietal cortices, and superior and middle temporal gyri) and are therefore referred to as the "cognitive cerebellum."
By contrast, affect and emotional processing are thought to occur in the "limbic cerebellum," comprising primarily the vermis and the fastigial nucleus (it is worth noting here that neuroimaging data also show activity in lobules VI and VII in the posterior lobe during affective tasks Stoodley & Schmahmann, 2009 . Due to its involvement in emotion regulation, the limbic cerebellum has been proposed as part of an extended Papez circuit (Snider & Maiti, 1976; Strata et al., 2011) , which sends projections to subcortical areas involved in emotion processing, including the ventral tegmental area, hippocampus, periqueductal grey, hypothalamus, and amygdala via the fastigial nucleus. Finally, the vestibulocerebellum comprises lobule IX and X (the flocculonodular lobe) and is connected to the vestibular nuclei and the superior colliculus in the brainstem. It receives inputs from the visual cortex via the pons, regulating balance, gait, and eye movements (Schutter, 2013) .
Given its homogenous structure and involvement in several functional networks, the comprehensive universal cerebellar transform (UCT) hypothesis proposes that the cerebellum serves as a "peacemaker" or a "dampener," organizing and modulating lower level (bodily inputs) and higher level (limbic and cortical inputs) signals in an effort not only to maintain a homeostatic baseline but also to smooth or even out performance in the behavioral, emotional, and cognitive domains (Schmahmann, 2000 (Schmahmann, , 2004 . Lending support to this hypothesis, lesion studies have contributed significantly to our current understanding of the role of the cerebellum across multiple domains, including the regulation of emotion.
Here, a Cerebellar Cognitive Affective Syndrome (CCAS) was proposed based on observations that lesions to the posterior lobe led to impairment of executive functions, memory, language, and changes in the patients' personality and affective state. Notably, this syndrome is further characterized by blunting of emotion alternating with irritability and disinhibited behavior when posterior vermal lesions are also present.
Moreover, when lesions occur in children, CCAS is further associated with anxiety, aggression, and dysphoria (Schmahmann, 2000; Schmahmann, Weilburg, & Sherman, 2007) . Evidence from neuropsychiatric disorders supports further cerebellar involvement in emotion dysregulation, where studies of individuals with schizophrenia, autism, depression, and PTSD collectively reveal abnormalities in cerebellar volume and/or metabolic activity (see Schmahmann, 2000; Snow, Stoesz, & Anderson, 2014; Teicher et al., 2002 Teicher et al., , 2003 for reviews).
PTSD, a psychiatric condition occurring following exposure to a traumatic event, is characterized by emotion dysregulation involving both emotional under-and overmodulation. Emotional undermodulation refers to a pattern of decreased regulatory function by prefrontal brain regions (in particular, ventromedial prefrontal and rostral anterior cingulate cortex) that is associated with hyperactivity in limbic regions (such as amygdala and anterior insula) and an associated presentation of re-experiencing and hyperarousal in PTSD (APA, 2013; Lanius, Frewen, Vermetten, & Yehuda, 2010b) . By contrast, overmodulation refers to a pattern of increased regulation by the prefrontal regions that is associated with diminished activity within limbic regions (Lanius et al., 2010b) . Critically, the dissociative subtype of PTSD is characterized by overmodulation with associated emotional numbing, hypoarousal, and feelings of detachment from one's own body and surroundings (depersonalization and derealization symptoms, respectively) (Lanius, 2015; Stein et al., 2013; Steuwe, Lanius, & Frewen, 2012) .
Interestingly, previous structural neuroimaging studies have reported reduced cerebellar volumes in PTSD (Baldaçara et al., 2011b; De Bellis et al., 2015; Carrion et al., 2009 ) and in related affective disorders (e.g., depression and bipolar disorder Baldaçara et al., 2011a; Yucel et al., 2013) . Corresponding evidence from functional neuroimaging studies involving exposure to trauma-related stimuli has revealed that BOLD activity in the anterior vermis correlates with PTSD symptomatology (Ke et al., 2015) , and that regional cerebral blood flow (rCBF) within lobules IV-V correlates with flashback intensity in PTSD (Osuch et al., 2001 ). Moreover, increased rCBF has been reported in the anterior vermis of veterans with PTSD during symptom provocation (Pissiota et al., 2002) . Critically, it appears that even at rest, individuals with PTSD show alterations in neural activity and functional connectivity of the cerebellum. Here, increased BOLD activity in the Crus I, lobule VIII, and lobule X has emerged in PTSD as compared to healthy controls at rest (Wang et al., 2016) , and increased rCBF has been reported in lobules VI and Crus I in PTSD as compared to trauma-exposed and healthy controls at rest (Bonne et al., 2003) . By contrast, decreased baseline activity (amplitude of low-frequency fluctuation) characterized lobule VI in PTSD as compared to trauma-exposed controls (Yin et al., 2011) . Furthermore, increased resting-state functional connectivity between the anterior vermis and the amygdala and the periaqueductal grey (Thome et al., 2016) emerged in PTSD as compared to healthy controls, where decreased functional connectivity between the posterior vermis and the medial prefrontal cortex correlated positively with PTSD symptomatology.
Taken together, these studies point toward a crucial role of the cerebellum in the psychopathology of PTSD (Carletto & Borsato, 2017) , which is evident not only during exposure to trauma cues but also during resting state.
Accordingly, the aim of our study was to investigate resting-state functional connectivity of the cerebellum in PTSD and its dissociative subtype as compared to healthy controls, focusing on cerebellar regions that have been shown to play a key role in PTSD symptomatology, specifically those involved in the sensorimotor, cognitive, and emotional functions of the cerebellum: lobule IV-V in the anterior lobe, Crus I in the posterior lobe, and the anterior vermis.
Comparisons of PTSD to controls were expected to reveal aberrant functional connectivity of (i) the anterior lobe with sensorimotor pathways; (ii) of the posterior lobe with cortical association areas; and (iii) of the anterior vermis with limbic regions. In addition, given that individuals with the dissociative subytpe of PTSD exhibit symptoms of depersonalization and derealization not usually experienced by PTSD or healthy controls, we hypothesized that functional connectivity of the cerebellar regions would differentiate the dissociative subtype of PTSD from PTSD and controls. In particular, we expected to find altered functional connectivity of the cerebellum with cortical areas associated with bodily self-consciousness (temporo-parietal regions) and with frontal and prefrontal regions involved in emotion regulatory processes involved in the dissociative subtype of PTSD.
| M E TH O DS

| Participants
The sample consisted of 149 subjects, including 65 individuals with a diagnosis of PTSD, 37 individuals diagnosed with the dissociative subtype of PTSD (PTSD 1 DS), and 47 healthy non-trauma exposed controls (HC). A subset of the current sample has been utilized in previous resting state studies from our group investigating other regions of the brain (Harricharan et al., 2016 Nicholson et al., 2015 Nicholson et al., , 2016 Oliv e et al., 2018; Rabellino et al., 2017; Thome et al., 2016) .
PTSD diagnosis was determined through administration of the Clinician Administered PTSD scale-IV or 5 [cutoff 50 for CAPS-IV (Blake et al., 1995) (n 5 131); criteria met on CAPS-5 (Weathers et al., 2013) (n 5 18)]. As per standard methods, participants were included in PTSD 1 DS group when endorsing a severity 4 (frequency 1 intensity) for CAPS-4, or 2 (severity) for CAPS-5 on the CAPS depersonalization or derealization symptoms (Harricharan et al., 2016; Rabellino et al., 2015; Steuwe et al., 2012; Weathers, Ruscio, & Keane, 1999) .
The Structured Clinical Interview for DSM-IV Axis I Disorders (SCID-I) (First, Spitzer, Gibbon, & Williams, 2002) was also administered to assess potential comorbidity with other psychiatric disorders. Additional psychological measurements were administered, including the Multiscale Dissociation Inventory (MDI) that assessed for dissociative symptomatology (Briere, 2002) and the Childhood Trauma Questionnaire (CTQ) (Bernstein et al., 2003) that assessed for history of childhood trauma. State anxiety and dissociative symptoms were assessed at the end of the scanning session using the State-Trait Anxiety Inventory (STAI) (Spielberger, Gorsuch, Lushene, Vagg, & Jacobs, 1983) , the Clinician Administered Dissociative States Scale (CADSS) (Bremner et al., 1998) , and the Responses to Script-Driven Imagery Scale (RSDI) (Hopper, Frewen, van der Kolk, & Lanius, 2007) . Detailed demographic and clinical characteristics are presented by group in Table 1 . During recruitment, participants were excluded if reporting a previous head injury with loss of consciousness, current or past history of neurological disorders, significant medical conditions, fMRI incompatibility, history of psychosis, bipolar disorder, substance, or alcohol use disorder for 6 months prior to the study. Furthermore, participants within the control sample did not meet any current or lifetime criteria for psychiatric disorders (as per SCID-I).
Recruitment occurred between 2011 and 2017 through community advertisement, and through mental health practitioners and family physicians within the London (ON) community referring to the Department of Psychiatry London Health Services Center (LHSC). All participants provided informed written consent. The study was approved by the research ethics board at Western University of Canada. Whereas gender differences between groups were tested using Pearson's chi-square tests, Kruskall-Wallis H tests, followed by post-hoc Mann-Whitney tests, were used to assess potential group differences in age, CAPS, CTQ, MDI, CADSS, state depersonalization/derealization and state reliving RSDI scores, and STAI measures.
| fMRI image acquisition
| fMRI preprocessing
All fMRI analyses were performed using SPM12 (Wellcome Trust Center for Neuroimaging, London, UK) implemented in MATLAB R2015 (Mathworks Inc., MA). Acquired functional images were realigned to the first image and resliced to obtain a mean functional image that was coregistered to the anatomical image for each subject. Coregistration was followed by the segmentation of the images into each tissue type 
| Seed-based connectivity analyses
The seed regions of interest (ROIs) included the right and left lobule IV-V, Crus I of the cerebellum, and anterior vermis, respectively (see Figure 1 ). ROI masks were generated using the aal toolbox in WFU PickAtlas (Functional MRI Laboratory, Wake Forest University School of Medicine) and visually inspected in comparison with an MRI atlas of the human cerebellum (Schmahmann, Doyon, Toga, Petrides, & Evns, 2000) . In-house software by co-author J. Th eberge was used to extract the mean signal intensity from each seed region time course to be used as a regressor within a first-level multiple regression model for each seed region and per each subject. Final connectivity indicated positive correlations between each seed region and other voxels in the brain.
For each seed region considered, a 3 (group: HC, PTSD, PTSD 1 DS) 3 2 (ROI: right seed, left seed) full-factorial ANOVA was performed in SPM12 to investigate functional connectivity at the group level. Post-hoc one-and two-sample t-tests were performed to further investigate significant main and interaction effects. In addition, for each seed region, a full factorial ANOVA was performed treating current medication treatment as a nuisance covariate to examine the potential effects of medication on the current findings.
Regression analyses were used to explore the correlation of PTSD symptom severity (total CAPS-IV score, n 5 84), childhood trauma exposure (as per CTQ, n 5 97), dissociative traits (as per MDI, n 5 97), and comorbidity with current Major Depression Disorder (as per SCID-I, n 5 102) with the functional connectivity of each seed region, within the whole PTSD sample (PTSD and PTSD 1 DS). In addition, the correlation of state anxiety (as per STAI, n 5 132), state identity dissociative symptoms (as per CADSS, Results were corrected at a whole brain threshold of alpha < .05.
This was ensured using an initial whole brain threshold set at p < .001
uncorrected followed by a 1000-iteration Monte Carlo simulation procedure [AlphaSim in RESTplus Toolbox version 1.8 (http://www.restfmri.net) (Song et al., 2011) ] to yield minimal cluster extents for controlling a false-positive rate of 5% at the whole brain level. In addition, the individual extent thresholds were determined for each individual T-map investigated.
| R E SULTS
| Demographic and psychological measures
No significant between-group differences emerged for gender and age.
By contrast, significant between-group differences were found for all the psychological measures considered. Specifically, whereas the PTSD 1 DS group showed significantly higher CAPS, CTQ, MDI, depersonalization/derealization RSDI scores as compared to PTSD and HC (all p < .010), the PTSD group also showed higher scores on the same measures as compared to HC (all p < .001). Moreover, the PTSD and the PTSD 1 DS groups did not differ significantly on CADSS, STAI, and reliving RSDI scores; however, both groups had significantly higher scores than HC (all p < .001; for detailed results see Table 1 ).
3.2 | Seed-based functional connectivity analyses (Table 2a) . 
Correlation with symptoms
Functional connectivity of the left lobules IV-V with the right postcentral gyrus, parietal operculum, and supramarginal gyrus was negatively correlated with PTSD symptom severity (as per CAPS-IV total score) within the whole PTSD sample (PTSD and PTSD 1 DS). In addition, state reliving symptoms (as per RSDI) showed a positive correlation with the functional connectivity between bilateral lobules IV-V and bilateral calcarine cortex, cuneus, lingual, and fusiform gyrus within the whole sample (Table 2c) .
No other significant correlations were demonstrated with psychological measures, including childhood trauma (as per CTQ), trait 
The effects of current medication status
In the-full factorial ANOVA with current medication treatment included as a nuisance covariate, all results presented above remained significant, with the exception of decreased functional connectivity in PTSD 1 DS as compared to controls between the right anterior cerebellum and the parietal operculum and the postcentral gyrus (these regions were previously part of a bigger cluster, including the angular and supramarginal gyri in the TPJ; please refer to Supporting Information, Table S1 for detailed results).
| Posterior cerebellum: Crus I
The full-factorial ANOVA revealed a main effect of group in the functional connectivity of Crus I with the right temporal pole and a main effect of hemisphere in the left seed region. No interaction effect of group by hemisphere emerged (Table 3a) . (Table 3c) .
No other significant correlations were found, including with PTSD symptom severity (as per CAPS-IV), trait dissociation (as per MDI), current major depressive disorder (as per SCID-I), and state identity dissociation (as per CADSS).
The effects of current medication status
In the full-factorial ANOVA with current medication treatment as nuisance covariate, all findings presented above remained significant, with the exception of the temporal pole, which, although present, did not reach significance (a 5 .105) as a main effect of group. Moreover, the previously observed increased functional connectivity of the left posterior cerebellum with the temporal pole no longer reached significance in PTSD 1 DS as compared to controls (please refer to Supporting Information, Table S2 ).
| Anterior vermis
Results from the full-factorial revealed a main effect of group for the functional connectivity between the right and left anterior vermis and the right middle and the left inferior temporal gyrus, respectively. In addition, a group by hemisphere interaction effect was found for the functional connectivity with the right ventral anterior insula (Table 4a) .
No main effect of hemisphere was demonstrated. (Table 4c) .
No other significant correlations emerged with psychological measures, including PTSD symptom severity (as per CAPS-IV), childhood trauma (as per CTQ), trait dissociation (as per MDI), current major depressive disorder (as per SCID-I), and state identity dissociation (as per CADSS).
The effects of current medication status
Results from the full-factorial ANOVA including current medication treatment as a nuisance covariate revealed a main effect of group within the middle temporal gyrus; the inferior temporal and postcentral gyrus, although present, no longer reached significance. In addition, the decreased functional connectivity observed previously between the bilateral anterior vermis and the postcentral gyrus/supramarginal gyrus in the PTSD 1 DS as compared to controls only approached significance (a 5 .083 for the left anterior vermis and a 5 .056 for the right anterior vermis, respectively).
Similarly, the increased functional connectivity observed previously between the right anterior vermis and the postcentral gyrus in the PTSD as compared to the PTSD 1 DS group only approached significance (a 5 .050). All other results remained significant (please refer to Supporting Information, Table S3 ). The following discussion will consider the results for each seed region separately.
| Anterior cerebellum: Lobules IV-V 4.1.1 | Between-group comparisons
The most striking result to emerge in our analyses was the finding that in comparison to both PTSD and healthy controls, the PTSD 1 DS 2014; Blanke, Slater, & Serino, 2015; Brozzoli, Gentile, & Ehrsson, 2012; Serino et al., 2013) . In addition, the right TPJ is thought to play a critical role in creating the experience of the body as a whole, and of attributing this body to a location in space, from which position and perspective of the surrounding world can be perceived (Ionta et al., 2011; Petkova et al., 2011; Serino et al., 2013) . Here, a study on the functional connectivity of the TPJ provided evidence for a functional network, comprising the bilateral TPJ (with a dominance of the right TPJ), the right posterior insula, and the supplementary motor area, dedicated to the processing of bodily self-consciousness (Ionta, Martuzzi, Salomon, & Blanke, 2014) . It is critical to note that, in our study, a profound disconnection of the cerebellum from regions responsible for multisensory integration and bodily self-consciousness characterized the PTSD 1 DS group at rest. Notably, individuals with PTSD 1 DS commonly experience symptoms of depersonalization and derealization not only during symptom provocation but also at rest. We therefore argue that decreased functional connectivity of the sensorimotor cerebellum with the primary somatosensory cortex and multisensory integration processing regions, including the supramarginal and angular gyri within the TPJ, may account for the inability of patients with PTSD 1 DS to maintain a stable sense of bodily self-consciousness even in the absence of an explicit trauma-related trigger. This interpretation is supported further by increased state depersonalization/derealization symptoms during the resting state scan in PTSD 1 DS individuals relative to PTSD and HC (Table 1) .
By contrast, as compared to controls, PTSD showed increased functional connectivity of the left sensorimotor cerebellum with the fusiform gyrus and the hippocampus and increased connectivity of the right sensorimotor cerebellum with the posterior insula. The fusiform gyrus is critical to visual monitoring and recognition of shapes, with a dominance for face processing (Weiner & Zilles, 2016) . Whereas this region is thought responsible for monitoring one's surroundings for safety (Porges, 2011) , the hippocampus has been associated with contextual fear learning, memory retrieval, sensitization, and mediation processes in stress response (Lanius et al., 2010a; Liberzon & Abelson, 2016; Patel, Spreng, Shin, & Girard, 2012; Shin & Liberzon, 2010) . The posterior insula, on the other hand, integrates somatosensory and visceral information to develop and modulate interoceptive awareness (Craig, 2002; Pessoa, 2017; Tsakiris, Jimenez, & Costantini, 2011) . The increased functional connectivity observed in PTSD as compared to controls by the sensorimotor cerebellum with limbic and cortical regions necessary for the visual processing of the surrounding space and for the integration of external and internal sensory inputs (fusiform gyrus and posterior insula), together with regions involved with memory retrieval and sensitization processing (hippocampus), could be interpreted as reflecting the increased need in PTSD for constant monitoring of both external and internal sensory information, while concurrently storing such inputs and comparing them to previous memories. This interpretation is supported not only by the typical symptomatology associated with PTSD (hyperarousal, re-experiencing, avoidance symptoms), but also reportedly higher state reliving symptoms during the resting-state scan in the PTSD sample (Table 1) . Moreover, a significant positive correlation was found between the functional connectivity of the lobule IV-V with visual processing areas and state reliving symptoms (see below).
Finally, we observed a strong laterality effect. Here, both right and left lobules IV-V showed significant functional connectivity betweengroup differences (PTSD and PTSD 1 DS versus controls) exclusively with the right hemisphere pointing towards a right dominance of functional connectivity alterations of the sensorimotor cerebellum in PTSD and in PTSD 1 DS. In addition to its key role in the human stress response (Schore, 2002) , the right hemisphere is thought critical for processing emotional experiences and for the development of emotion regulatory capacities (Schore, 2000; Schore, 2001 ; Tanaka As compared to controls, the PTSD group showed decreased functional connectivity of the Crus I (considered to be the "cognitive cerebellum") with the frontal cortex, including for the middle and superior frontal gyrus extending to the medial prefrontal cortex. As noted above, Cerebellar Cognitive Affective Syndrome is characterized by affect dysregulation associated with either passivity, blunted affect, and withdrawal, or disinhibition, irritability, emotional lability (Schmahmann, 2004; Stoodley & Schmahmann, 2010) , symptoms also exhibited by individuals with PTSD (APA, 2013). Here, dysfunctional connectivity of the posterior cerebellum with core brain areas devoted to emotional awareness and regulation (prefrontal cortex) adds to previously reported literature describing aberrant neural circuitry in regions underlying emotional awareness and regulation in PTSD (Frewen et al., 2008; Hayes, Hayes, & Mikedis, 2012; K€ uhn & Gallinat, 2013; Lanius et al., 2010a; Phillips, Drevets, Rauch, & Lane, 2003; Phillips, Ladouceur, & Drevets, 2008; Shalev, Liberzon, & Marmar, 2017; Shin & Liberzon, 2010; White, Costanzo, Blair, & Roy, 2015; Yehuda et al., 2015) .
In stark contrast, PTSD 1 DS showed increased functional connectivity of the Crus I in the posterior cerebellum with several nodes in the prefrontal regions, including the middle and superior frontal gyrus, the ventromedial prefrontal cortex, and the orbito-frontal cortex, as well as the ventral (subgenual) anterior cingulum as compared to PTSD.
As described in the introduction, a model of emotional overmodulation has been proposed to differentiate the dissociative subtype of PTSD from PTSD (Lanius et al., 2010b) . Here, the prefrontal cortex and anterior cingulum are thought to over-regulate responses in the amygdala and insula, with consequent emotional numbing and dissociative symptoms in individuals with PTSD 1 DS. The present results suggest that the Crus I in the posterior cerebellum may make an important, additional, contribution to the neural circuitry of PTSD 1 DS, given its enhanced connectivity to a number of regions underlying this emotional overmodulation.
Notably, Crus I also showed increased functional connectivity with cortical areas involved in executive and motor functions, including the frontal eye field (within the bilateral precentral gyrus), in PTSD 1 DS as compared to PTSD. Here, whereas the frontal eye field is known to process visual attention and modulate eye movements, the precentral gyrus and SMA are recognized as primary motor and premotor cortices, respectively (Bigbee, 2011; Nachev, Kennard, & Husain, 2008) . These data suggest increased visual attention to the environment and preparation to motor action even at rest in the dissociative subtype of PTSD, which may in turn be suggestive of a spontaneous traumatic memory recall, as also supported by the increased state reliving symptoms (as per RSDI reliving scores) reported by PTSD 1 DS participants during the resting state scan (Table 1) . This latter notion is also supported by the increased functional connectivity observed in PTSD 1 DS as compared to PTSD between Crus I and the temporal pole, a cortical association area involved in processing multiple sensory modalities as well as personal and episodic memory (Barredo, € Oztekin, & Badre, 2015; Takashima et al., 2007) , and by the increased functional connectivity of Crus I with the fusiform gyrus and the temporal pole in PTSD 1 DS as compared to controls, again suggesting increased connectivity with regions involved in episodic memory processing and retrieval. Significant correlations with state reliving symptoms further support and clarify this hypothesis (see following paragraph).
| Correlation with symptoms
Interestingly, the functional connectivity of the Crus I with visual association cortices appeared to play a crucial role as a function of state anxiety (as per STAI) and childhood trauma (as per CTQ; see Table 1) within the entire PTSD sample. Specifically, the more state anxiety reported during the scan, the greater functional connectivity was observed between the posterior cerebellum (Crus I) and visual association cortices. This finding suggests that in PTSD, as state anxiety symptoms increase, the posterior cerebellum demonstrates increased connectivity with areas dedicated to processing and recognizing forms and shapes in the surroundings (Remington, 2012) Finally, state dissociation was positively correlated with functional connectivity between Crus I and the inferior frontal gyrus extending to the dorsal anterior insula. The inferior frontal gyrus has been related previously to top-down inhibitory processes and avoidant behaviors in PTSD (Hopper et al., 2007) . At the same time, the dorsal anterior insula appears to be linked to emotional awareness (Craig, 2009) . We hypothesize that increased state dissociation recruits cortical regions dedicated to top-down inhibitory processes to facilitate emotional overmodulation with concomitant detachment from one's feelings to provide a psychological escape from intolerable affect (Sierra & David, 2011) . ). Depression and anxiety disorders have been linked to abnormalities in the anterior vermis structure and functionality (Schutter, 2013 Table 1 within the PTSD sample).
| L I M I TA TI ONS AN D F U TU RE D I RE CT ION S
The current findings need to be considered in light of several limitations. This study was conducted at a static time-point in the individuals' life; we therefore cannot exclude possible premorbid factors. Longitudinal studies are needed to identify these factors. Interestingly, when we performed supplementary analyses to explore the effects of current medication treatment the overall pattern of findings observed in the present study remained largely unaltered; a small number of differences did, however, emerge. Further research is therefore warranted to investigate the effects of medication treatment on the functional connectivity of cerebellar regions (Lanius et al., 2010c) . Our method of analysis allows for the investigation of functional connectivity between regions; however, no inferences can be made on the directionality of such connectivity. Models testing hypotheses on the direction of the neural connectivity would be required (e.g., dynamic causal modeling)
to test this directionality. Last, our method of neuroimaging analysis, although standard in the field, likely lacks the capacity to identify fully brainstem structures involved in the functional connectivity of the cerebellum. Future research is expected to adopt novel methods (e.g., higher magnetic field, software tailored to analyze cerebellar and brainstem structures) to specifically target these brain regions.
| CON CL USI ONS
All the cerebellar seed regions examined (anterior cerebellum-lobules IV-V, posterior cerebellum-Crus I, and anterior vermis) exhibited differential functional connectivity in PTSD 1 DS and PTSD as compared to healthy controls, thus demonstrating the critical role of the cerebellum in the neurobiology underlying PTSD and its dissociative subtype (please see Figure 5 for an illustrative summary of the results). 
